This article presents a causality analysis of lagging economic growth in two Indonesian provinces: East Nusa Tenggara and North Maluku. We identify three variables which stand out for some of Indonesia"s economically challenged provinces: consistently low gross domestic product (GDP) growth, low levels of manufacturing, and under-utilisation of labour. Using Geweke causality analysis, we identify and measure the direction of causal effects between these variables. Our empirical findings confirm that output growth is affected by the level of value addition in economic activities and the productivity of human resources. We find that both the secondary sector"s contribution to gross regional development product (GRDP) and labour productivity contribute to the changes in overall provincial GRDP, but not the other way around. Such findings suggest that development in Indonesia"s economically challenged provinces would benefit greatly from expansion of appropriate manufacturing and value added activities, and more productive utilization of labour force in full employment situations.
Introduction
Economic development takes place unevenly across sub-national entities. Output growth in an economy can be driven by the extent of manufacturing and other value-adding activities (for example, see Thirlwall, 1983; Timmer & Szirmai, 2000; Cornwall, 1977) , as well as the productivity of an economy"s labour force ( Baily, Bartelsman, & Haltiwanger, 1996; Chan, 1970; Katz, 2000) . While a considerable number of studies using cross-section and panel data already exist, the related literature employing time-series data specifically to understand the growth patterns in lagging subnational regions of emerging market economies (EMEs) appears to be scarce.
In this context, Indonesia offers an interesting case study to explore such related issues empirically at the provincial level. The country is of tremendous size and diversity. It registered a healthy annual growth rate of 5.3% on average during the decade of the 2000s. Despite this progress, economic growth in several provinces have remained slow. In light of Indonesia"s current attempt to revive its slowing economy amidst the global downturn (Negara, 2015; Parlina, 2014; Rumbaugh, 2012; The Wall Street Journal, 2015) , and considering the country"s adoption of decentralization policies since 2001 (Ahmad & Mansoor, 2002; Hill, 2014) , it is important to understand the processes underlying economic development (or lack thereof) at the sub-national level.
The Asia Competitiveness Institute (ACI)"s annual ranking of 33 Indonesian provinces 1 consistently ranked East Nusa Tenggara and North Maluku among the least competitive Tan, Amri, Low, & Tan, 2013; Tan, 1 Indonesia"s 34 th province (North Kalimantan) was approved in 2012, but disaggregated data for the new province has not been made available. Labour relations present another problem for East Nusa Tenggara as ACI"s annual competitiveness analysis found that the province is in the last place among the 33 provinces in terms of labour relations. Labour productivity is the lowest in the country, generating only 6.32 million Rupiah per worker per year in 2011. Unemployment rate was actually low at 2.7% in 2011. However, if both unemployment and underemployment were taken into consideration, there was a large proportion of East Nusa Tenggara"s labour force that was underemployed. In 2011, the combined rate of unemployment and underemployment was close to one half (49.2%), signalling that one out of two persons did not have a regular job. Throughout the past decade, the province"s combined unemployment and underemployment rate constantly hovered around 50%, with a low of 47.3% in 2008 and a high of 60.7% in 2005. Such situation is particularly troubling for graduates of secondary and tertiary education in the province, who are often forced to leave the province (Jones, Nagib, Sumono, & Handayani, 1998) .
North Maluku
North Maluku is an archipelagic province located in eastern Indonesia, between Papua Island and Sulawesi Island, just to the southeast of the Philippines. It used to be a part of a larger Maluku province, but North Maluku became a separate province in 1999. The Maluku Islands were once the world"s primary source of nutmeg and mace spices during pre-colonial times. The islands of Ternate and Tidore, now part of the North Maluku, were once centres of influential archipelagic sultanates funded by spice trades. To this day, Indonesia remains the world"s largest exporter of nutmeg, the bulk of which originates from the Maluku Islands.
North Maluku is characterised as a province with small number of population and size of the economy. Its population is the third smallest in Indonesia, with 1.06 million people in 2011. Meanwhile, the province"s GRDP in 2011 (3,230 billion Rupiah in 2000 constant prices) was the second lowest in the country, and is equivalent to 4.8% of the average province"s GRDP. Low income is also another character of the province. With a figure of 3,038,400 Rupiah (2000 constant prices) in 2011, North Maluku"s GRDP per capita was the fourth smallest among 33 Indonesian provinces.
North Maluku"s economy is largely dependent on the primary sector and tertiary sectors. The former contributes to 41% of the GRDP in 2011, with notable products such as nutmeg, mace, clove, and fish. However, it should be noted that many parts of the province is characterised by subsistence economic activities (Latinis, 1999) . The tertiary sector makes up about 42.5% of North Maluku"s GRDP in 2011, and is dominated by activities related to public service, retail trade, and tourism. Indeed the province holds much potential for tourism destination, with numerous cultural and historical sites, as well as nature and marine resorts doting the province. The secondary sector (manufacturing) contributes to a meagre 16% of the GRDP and includes industries such as food and beverages, metal products, and furniture. The bulk of manufacturing activities in North Maluku are in the form of cottage industries that operate at small scale with small productivity. The trend seems to indicate that the tertiary sector may surpass the primary sector in a few years in terms of percentage contribution to GRDP. Meanwhile, growth of the manufacturing sector has been slow (see Figure 2 ). North Maluku faces major challenges in terms of productivity. It has the lowest tertiary sector productivity in the country (8.6 million Rupiah per worker per year) and the third lowest primary sector productivity (5.3 million Rupiah per worker per year). In terms of secondary sector productivity, North Maluku is doing slightly better at the 24th place out of 33 provinces (17.8 million Rupiah per worker per year), but this still places the province among the bottom-10 performers. Low productivity of the secondary sector is reflected in the small number of businesses in the fish processing business despite the relatively sizeable catch. Local firms are typically challenged in terms of resources and capacity. For example, with limited availability of cold storage, most of the catch is directly sold for exports with minimal or no processing.
Hypothesis
East Nusa Tenggara"s economic development trends show that the province"s GRDP remains small, with growth that is slower than that of the average province. Similarly, North Maluku"s GRDP grows at a rate that is lower than that required to catch up. Further analysis of the sectoral breakdown in the provincial economy shows that both provinces have a weak manufacturing sector. While services is gradually taking over agriculture as a share of the provincial GRDP, manufacturing"s role has been stagnant for extended periods. The contribution of manufacturing has remained about 9% of the GRDP for East Nusa Tenggara, and about 16% of the GRDP North Maluku, for over more than 10 years. The agriculture sector, which still plays an important role in both provinces" economy, remains largely subsistence in nature. Therefore, most agriculture products are not linked with value-added activities.
In North Maluku, although manufacturing plays a slightly more important role (compared to in East Nusa Tenggara), its productivity is not one to boast of. In terms of overall labour productivity, North Maluku is ranked 30th out of 33 provinces. The province"s secondary sector productivity is not much better, ranked 24th out of 33 provinces. This represents a missed opportunity for the province to raise labour productivity and optimally utilise the labour force.
In East Nusa Tenggara, subsistent and low-productivity agriculture sector has proven to be insufficient to accommodate a growing population. Surplus labour from the agriculture sector cannot be absorbed by the local economy. Similar to the condition in North Maluku, this represents a missed opportunity for the province where a substantial portion of the labour force is underemployed and cannot contribute productively to the economy.
Several theories on sectoral shifts argue that an agricultural economy can grow faster by transforming into a manufacturing-oriented economy (Clark, 1957; Fisher, 1939) . The argument goes that economies typically start as producers of primary products, and then as they develop, resources shift to the secondary sector, and ultimately to services (Rostow, 1960) . As labour productivity in the primary sector is lower than that in the secondary sector, moving workers from agriculture to manufacturing activities leads to substantial and immediate boost in the economy"s overall productivity. This is the thinking behind the argument that manufacturing is "the engine of growth" (Thirlwall, 1983) , which is then further developed as the "structural change bonus" argument (Timmer & Szirmai, 2000) .
More thorough review of the arguments for industrialisation has been provided (for example, see Szirmai, 2012 ). Empirical data has shown the correlation between increasing level of manufacturing and rising income per capita in periods when developing countries were transitioning into developed ones (Bosworth, Collins, Chen, & Brookings Institution, 1995; Chakravarty & Mitra, 2009; Fagerberg & Verspagen, 1999; Kaldor, 1967; Rodrik, 2009; Szirmai, 2012) . Once a country achieves higher income levels compared to its agricultural era, its demand pattern will change and prefer to buy more manufactured goods and services compared to basic food products (Kuznets, 1966) , triggering even further levels of industrialisation. The secondary sector promotes local growth also by triggering capital to accumulate in a concentrated rather than dispersed area, by providing better economies of scale, more opportunities for technological progress (Cornwall, 1977) , better likelihood of learning and spillover effects, as well as more backward and forward linkages to other sectors and sub-sectors of the economy (Hirschman, 1958; Hla Myint, 1967) .
East Nusa Tenggara and North Maluku have been largely agricultural (primary sector-based) provinces for a long time and it is now fitting to engage in more manufacturing activities to improve the economic growth. The manufacturing sector can absorb labour from the agriculture sector, creating higher value-added products that are labour-intensive, and thus, is more likely to create employment opportunities.
The above discussion seems to bind various key conditions of East Nusa Tenggara and North Maluku (economic growth levels, secondary sector"s contributions to the GRDP, and utilisation and productivity of the labour force) into a hypothesis which we aim to empirically test in this paper. We hypothesise that the two provinces" low growth levels are contributed by the stagnant percentage change in the secondary sector"s contribution to the provincial economy, as well as by the low levels of full-time employment (for East Nusa Tenggara), and low levels of manufacturing labour productivity (for North Maluku). The remainder of the paper tests this formally and reports the results.
Methodology and Data

Geweke Causality Analysis
The methodology presented in this paper is consistent to that previously published in Tan, Nguyen and Ye (2015) and Tan, Gopalan and Ye (2016) . Complementary tests for the existence of unidirectional causality have been provided by Granger (1969) and Sims (1972) . Subsequently, Geweke (1982) developed the concept further by including instantaneous (two-way) linear feedback between multiple time series. Although the determinants of a single economic variable are likely to be multi-dimensional, most applications found in the literature focus on bi-variate cases.
The multi-variate causality test proposed by Geweke (1982) is essentially a test between two vectors of variables. The equivalence of linear dependence measures enables the conduction of a multivariate test which is as convenient as a bivariate test. Essentially, the idea of causality between multiple time series X and Y can be summarized as follows:
This means the measure of linear dependence between two series of variables ( , ) is the sum of the measures of linear feedback from the first series to the second ( → ), linear feedback from the second series to the first ( → ), and instantaneous linear feedback between the two series ( • ). The measures are non-negative and zero only when feedback (causality) of the relevant type is absent.
Like Granger (1969) and Sims (1972) , Geweke"s causality analysis focused the attention on a wide-sense stationary, purely non-deterministic multiple time series Z = { , t real}. Therefore, the vector can be expressed under the following autoregressive representation:
where is white noise and can be partitioned into k×1 and l×1 sub-vectors and .
Geweke also showed that a canonical form for the wide-sense stationary time series = , is of the form: The measure of linear feedback from Y to X is defined as:
The measure → is always non-negative and takes the value of zero only if the linear feedback running from Y to X is absent. Symmetrically, the measure of linear feedback from X to Y is defined as:
The instantaneous feedback is defined as:
where,
Thus, the measure of linear feedback between two vectors X and Y can be decomposed into the sum of measure of linear feedback from X to Y, the measure of linear feedback from Y to X, and the instantaneous linear feedback between the two vectors. That is:
It is useful to note that the absence of a particular causal ordering implies that one of these feedback measures is equal to zero.
Geweke also proved that the equations in the following set are equivalent:
The distribution of statistics and the calculation of their respective confidence intervals can be found in the Appendix.
Data Description
The dependent variable selected for the Geweke causality analysis of both East Nusa Tenggara and North Maluku is the change in overall Gross Regional Domestic Product (GRDP), as measured in 2000 constant prices. This variable is chosen to represent the growth of the provincial economy. Here, the change (∆) is derived from first order difference.
Of the two independent variables, one is related to the dynamics in the province"s economic structure, namely the change in percentage contribution of the secondary or manufacturing sector to the overall provincial GRDP (SECSEC). Again, here the change (∆) is derived from first order difference.
The other independent variable is related to the utilisation of the labour force in the provincial economy. Here we use slightly different indicators for East Nusa Tenggara and North Maluku. For East Nusa Tenggara, we use the actual total number of unemployed and underemployed labour force in the province (UNDEMP), which represents the missed opportunity of underutilised workers. As for North Maluku, we use productivity of the secondary or manufacturing sector, defined as GRDP derived from the manufacturing sector divided by the total number of workers in said sector, measured in 2000 constant prices (PROMAN). For all four variables, the data is sourced from the Indo-Dapoer database maintained by the World Bank. 3 For a summary of the variables and notations used in this paper, see Table 1 . Considering two important issues, (1) limited availability of data at the province level that goes back 30 years, and (2) the presence of several structural breaks in Indonesia"s political economic history, we used quarterly (instead of yearly) data, for a period of 11 years (2000 until 2011) . This provides us with 44 data points (quarters) for each indicator.
Since the data was only available on a yearly basis (11 data points for each indicator), we converted the yearly data into quarterly data. The method of conversion from yearly to quarterly data was (1) "Quadratic Match Sum" for the change in GRDP, (2) "Quadratic Match Average" for change in the contribution of the secondary sector to GRDP, (3) "Quadratic Match Average" for the total number of unemployed and underemployed labour force in East Nusa Tenggara, and (4) "Quadratic Match Sum" for manufacturing sector productivity in North Maluku. All variables used in empirical estimations were subjected to statistical checks and stationarity tests.
In terms of the structural breakdown of GRDP, the data shows that East Nusa Tenggara"s economic structure between 2000 and 2011 has changed to some extent with a steady increase in the proportion of the tertiary sector in the GRDP, and a steady decline in the proportion of the primary sector. The secondary sector (SECSEC), however, remained stagnant in terms of percentage contribution to GRDP. In the first quarter of 2000, manufacturing contributed to about 10.1% of East Nusa Tenggara"s GRDP. In the fourth quarter of 2011, however, its contribution has declined slightly to 8.9%.
As for North Maluku, the data shows a similarity in terms of how the proportion of secondary sector in the provincial GRDP has remained unchanged between 2000 and 2011. Each of the primary and tertiary sectors still formed around 40%-42% of the province"s GRDP in 2011, comparable to their contributions in 2000. Meanwhile, manufacturing activities or the secondary sector still made up around 16%-17% of North Maluku"s GRDP in 2011, similar to the proportion in 2000.
In terms of labour force utilisation, the data shows that the total number of unemployed and underemployed labour force in East Nusa Tenggara (UNDEMP) has fluctuated over a period of 11 years. This is an increase in productivity of about 117% in over 11 years, which is quite substantial. However, considering that North Maluku was ranked 24th out of 33 provinces in manufacturing sector productivity in 2011, further improvements are needed to catch up with other parts of Indonesia.
Empirical Results
East Nusa Tenggara
The Geweke analysis is conducted in both bi-variate and multi-variate approaches. In the bi-variate analysis, correlation between the dependent variable (X) and independent variables (Y1 and Y2) were tested separately. This means that Geweke tests were conducted between X and Y1 as well as between X and Y2, checking the extent of correlation in both directions (X to Y and Y to X).
Through the bi-variate analysis, first we discuss the correlation between the change in economic output (GRDP) and contribution of the secondary sector in the provincial economy (SECSEC) of East Nusa Tenggara. Table 2 shows a significant total correlation between GRDP and SECSEC in either direction ( , is significant at 1% level for both directions). Most of the correlation takes place instantaneously between GRDP and SECSEC ( · is significant at 1% level for both directions). When looking at each direction, we find there were no significant correlation for both → and → when SECSEC was considered as X and GRDP was considered as Y (second row). However, we do find a notable correlation (up to 1% level of significance) for → when GRDP was considered as X and SECSEC as Y (first row). These suggest that GRDP and SECSEC are significantly correlated, with most of the correlation taking place instantaneously between the two variables. However, there is also a possibility that a causal mechanism is taking place from SECSEC towards GRDP. 1.1278*** (0.0000) a *, ** and *** denote 10%, 5% and 1% level of significance, respectively.
Source: Authors
Next, we discuss the correlation between the change in GRDP and the total number of unemployed and underemployed persons in the province (UNDEMP). As also shown in Table 2 , we find a significant total correlation between GRDP and UNDEMP in either direction ( , is significant at 1% level for both directions). Most of the correlation takes place instantaneously between GRDP and UNDEMP ( · is significant at 1% level for both directions). Looking at each direction, we find no significant correlation for → when GRDP was considered as X and UNDEMP was considered as Y. We also find no significant correlation for → when UNDEMP was considered as X and GRDP was considered as Y. These seem to suggest that there is no or very small likelihood of causal mechanism going from GRDP to UNDEMP. We do, however, found a significant correlation (up to 5% level of significance) for → when GRDP was considered as X and UNDEMP as Y. A similarly significant correlation (up to 5% level of significance) was also found for → when UNDEMP was considered as X and GRDP was considered as Y. These seem to suggest that there is a possibility of causal mechanism going from UNDEMP to GRDP.
In the multi-variate analysis, both the independent variables (Y1 and Y2, or EMP and ELEC) are aggregated (as Y) and its correlation with the dependent variable (X, or GDP) is tested. The multi-variate results are presented in Table 3 . Table 3 shows that when SECSEC and UNDEMP were combined, we find a significant total correlation between X (GRDP) and Y (aggregate of SECSEC and UNDEMP) at the 1% level of significance. Most or 84% of that association (1.9812 over 2.3500) takes place instantaneously. We also found a significant correlation at the 5% level of significance which takes place from Y going towards X that accounts for about 10% (0.2446 over 2.3500) of the total correlation. The correlation going from X towards Y is not significant. 1.9812*** (0.0000) UNDEMP a *, ** and *** denote 10%, 5% and 1% level of significance, respectively.
These findings suggest in the case of East Nusa Tenggara, both the secondary sector"s contribution to GRDP and size of unemployment and underemployment contribute to the change in overall provincial GRDP, but not the other way around. While instantaneous correlation between the dependent and independent variables are found, we also found correlation going from the independent variables (SECSEC and UNDEMP) towards the dependent variable (GRDP). The direction of causality is not two-way, as we did not find a significant correlation going from the dependent variable towards the independent variables.
North Maluku
The Geweke causality analysis for North Maluku was also conducted in both bi-variate and multi-variate models, as for East Nusa Tenggara above.
Consistent with the main variable of interest, first through the bi-variate analysis we discuss the correlation between the change in economic output (GRDP) and the contribution of the secondary sector in the provincial economy (SECSEC). Table 4 shows a significant total correlation between GRDP and SECSEC in either direction ( , is significant at 5% level when GRDP was considered as X, and 10% when SECSEC was considered as X). Most of the correlation takes place instantaneously between GRDP and SECSEC ( · is significant at 5% level for both directions). When looking at each direction, we find a notable correlation (up to 5% level of significance) for → when GRDP was considered as X and SECSEC as Y (first row). However, there were no significant correlation for both → and → when SECSEC was considered as X and GRDP was considered as Y (second row). Similar to the results for East Nusa Tenggara, these suggest that GRDP and SECSEC are significantly correlated, with most of the correlation taking place instantaneously between the two variables. There is also a possibility that a causal mechanism is taking place from SECSEC towards GRDP. 0.0579 (0.1147) a *, ** and *** denote 10%, 5% and 1% level of significance, respectively.
Source: Authors
Next, we discuss the correlation between the change in GRDP and the productivity of the manufacturing or secondary sector in the province (PROMAN). As also shown in Table 4 , we find a significant total correlation between GRDP and PROMAN in either direction ( , is significant at 5% level when PROMAN was considered as X, and 10% when GRDP was considered as X). There is an ambiguous direction of the correlation, where we find a 10% level of significance for → when GRDP was considered as X (third row) and the same level of significance for → when PROMAN was considered as X (fourth row). Instantaneous correlation between GRDP and PROMAN ( · ) is not significant.
Results of the multi-variate analysis for North Maluku are presented in Table 5 . Here we see that when SECSEC and PROMAN were combined, there is a significant total correlation between X (GRDP) and Y (aggregate of SECSEC and PROMAN) at the 5% level of significance. About one third or 33.9% of that association (0.1518 over 0.4474) takes place instantaneously. We also found correlation at the 10% level of significance which takes place from Y going towards X. The correlation going from X towards Y, however, is not significant. 
These findings suggest that for North Maluku, both the secondary sector"s contribution to GRDP and the secondary sector"s labour productivity contribute to the change in overall provincial GRDP, but not the other way around. Instantaneous correlation between the dependent and independent variables are found, but we also found a notable correlation going from the independent variables (SECSEC and PROMAN) towards the dependent variable (GRDP). The direction of causality is likely not two-way, as we did not find correlation going from the dependent variable towards the independent variables. These results for North Maluku seem consistent with the findings for East Nusa Tenggara, albeit with a smaller level of significance.
Conclusion and Policy Implications
Indonesia is working to revive its growth level which has declined since 2014. Considering the uneven spread of economic activities, it is critical to better comprehend the possible causes of slow growth in the country"s less competitive regions. The call for more sub-national analyses is in-line with Indonesia"s decentralization policy (Hill, 2014) and its more recent drive to re-strengthen the role of province as coordinator of local economic development (USAID, 2009), as noted in Law No.12 of 2008 on sub-national governments.
For this purpose, Geweke causality analyses were conducted on two Indonesian provinces to understand better the underlying explanations for negligible economic growth over time. The cases of North Maluku and East Nusa Tenggara indicate that deficiency of growth is strongly associated with a stagnant manufacturing sector and low labour productivity over a period of 44 quarters. Both provinces used the same economic structure variable (which was the percentage of manufacturing sector contribution to GRDP). Both also used a productivity-related variable, which was productivity of the manufacturing sector for North Maluku and the number of unemployed and underemployed workers for East Nusa Tenggara.
The first variable highlights the importance of manufacturing as a labour-intensive sector that can drive higher productivity in an agricultural-based economy. In line with the theories of sectoral shift, moving away from subsistence farming and increasing value-adding activities through manufacturing is important to boost both province"s economy. Opportunities are abound to develop food processing industries based on the abundant plantation products in both provinces, as well as cattle in East Nusa Tenggara and fish in North Maluku. Infrastructure in the form of roads and ports, as well as a good business environment and local economic governance would help the rise of this sector.
East Nusa Tenggara"s Geweke tests suggests that underutilisation of labour force is hampering the province"s economic growth. We find that unemployment and underemployment may have led to lost opportunity for the province as well as the people. Therefore, the creation of full-time jobs is critical. Manufacturing provides opportunity to absorb a large number of labour force, but the workers need to be prepared, for example through vocational education and on-the-job trainings. In North Maluku we find the manufacturing sector is dominated by small cottage industries with low productivity. There is limited number of companies operating with substantial capital, and insufficient cold storage facilities, which is a critical issue for a maritime province. Much potential awaits to improve overall productivity through value-adding, but this requires substantial investment in infrastructure (e.g. roads, ports, and power), industrial facilities (e.g. cold storage), as well as labour force capacity (e.g. vocational skills).
Increasing manufacturing productivity does not mean neglecting agricultural productivity, which remains important for a large country like Indonesia . Maluku and North Maluku have been identified in the national economic master plan (MP3EI) as the nation"s primary fish source and reservoir, while East Nusa Tenggara has been designated as an important animal husbandry and fishery activity node (Coordinating Ministry for Economic Affairs, 2011). For provinces with large production potential in agriculture products, cattle, and fishery, the productivity of East Nusa Tenggara and North Maluku"s manufacturing sector would benefit from the productivity of its primary sector. This is in-line with the argument that growth in agriculture is complementary to growth in manufacturing (de Souza, 2015) as low primary sector output leads to limited input for subsequent processing activities. Therefore, the strategy would be to improve the productivity of the secondary and primary sectors simultaneously. Increasing productivity can be achieved through upgrading local the Small and Medium Enterprises (SMEs) and attracting potential investors with higher capacity and more capital to partner with the SMEs and improve the latter"s productivity and income (Blomstrom & Sjoholm, 1999; Hamidi, 2014) . Another way to boost industrialisation is to boost trade -both strategies has been shown to correlate with each other and with economic growth (Dodzin & Vamvakidis, 2004; Park, 2011) .
The objective of this research is to contribute to the literature on slow or lack of growth in the less competitive provinces of an emerging market economy, which has been found wanting. It also intends to add value to the more general literature through a time-series analysis on economic growth, industrialisation, and labour productivity. The analysis, however, faced some challenges in terms of quality and availability of data. Lack of sufficient data points originating from formal sources led to the interpolation of yearly data into quarterly data, which perhaps affected the quality of the analysis. Furthermore, focusing on a time series of a small number of variables may have created an omitted variable bias. Further research on the issues explored in this paper would benefit greatly from a more consistent and frequent tracking of the relevant data by officials.
Since these tests are tests of nested hypotheses, ̂→ , ̂→ , and ̂• are asymptotically independent. The measure of linear feedback between X and Y, , , can be tested at once:
If , = 0. ̂,~ 2 2 + 1 (A4)
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